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Description 

Actuating Device, Especially a Hydraulic 

or Pneumatic Actuator, for 
Transmissions of Vehicles, Particularly 

Motor Vehicles 

Background of Invention 
[000 1 ] 1. Field of the Invention. 

[0002] The invention relates to an actuating device, especially a 
hydraulic or pneumatic actuator, for transmissions of ve- 
hicles, particularly motor vehicles. The actuating device 
comprises a housing in which two pistons are arranged. A 
coupling part that is connectable to a shifting part, 
preferably a shift fork, is movable by means of the two 
pistons. The coupling part, at least at its surface, is made 
of a wear-resistant material, preferably steel. 

[0003] 2. Description of the Related Art. 

[0004] Known actuating devices of this kind are provided for dif- 
ferent applications in the field of vehicle transmissions. In 


this connection, shift forks in the transmissions are actu- 
ated directly by a hydraulic or pneumatic actuator. The 
cylinder housing of these actuators are integrated into the 
transmission housing and are comprised of aluminum. 
The shift forks actuating the actuators must transmit 
great forces in the transmission. For this reason, the con- 
tact location relevant for the force transmission or the 
corresponding part of the actuator are manufactured of a 
hard, wear-resistant material, preferably steel. Because of 
leakage requirements, the weight, and the temperature 
behavior, the piston is comprised of the same material as 
the actuator or cylinder housing, i.e., is comprised of alu- 
minum. For reasons of force transmission of the piston 
onto the shift fork, the piston should be made of steel. In 
a known actuator, the cylinder housing is integrated into 
the transmission housing. The piston is comprised of sev- 
eral parts. The parts of the piston provided with the run- 
ning surface and the sealing surface of the piston are 
comprised of aluminum; the contact location relative to 
the shift fork is comprised of a steel part. A disadvantage 
is that the pistons are comprised of several parts wherein 
the running surfaces of the piston are distributed over 
several components. When mounting the piston, a contact 


member comprised of steel is inserted. Subsequently, the 
other piston parts comprised of aluminum are connected 
to one another, for example, by pressing, screwing or 
welding. After this connecting step, there is the danger 
that the running surfaces of the piston are no longer pre- 
cisely aligned relative to one another; the piston therefore 
must be after-machined on a machine in order to comply 
with the predetermined geometric requirements. This is 

complex and expensive. 
Summary of Invention 

[0005] it is an object of the present invention to configure an ac- 
tuating device of this kind such that it is comprised of 
only a few parts which are easy to assemble and can be 
aligned properly relative to one another without requiring 
additional after-machining. 

[0006] | n accordance with the present invention, this is achieved 
in that the two pistons are positioned loosely on the cou- 
pling parts. 

[0007] a s a result of the configuration according to the invention, 
the pistons are positioned loosely on the coupling part. 
Accordingly, these parts can align themselves properly 
relative to one another after mounting, and possibly 
present imprecisions can be compensated easily. Accord- 


ingly, additional after machining of the piston after 
mounting or assembly is not required. Moreover, when 
manufacturing the parts of the actuating device, it is not 
necessary to comply with narrow tolerances so that the 
manufacturing costs can be reduced. It is only necessary 
that the diameter of the running surfaces of the pistons 
are precisely machined in order to prevent leakage of the 
actuator as much as possible. The parts of the actuating 
device can be completely manufactured, for example, on a 
turning machine and, subsequently, can be joined and as- 
sembled to form the actuator. 
Brief Description of Drawings 

[0008] pig. 1 shows an axial section of the actuating device ac- 
cording to the invention with the pistons. 

[0009] Fig. 2 is a representation corresponding to Fig. 1 showing 
the pistons in a different position. 

[0010] Fig. 3 shows a second embodiment of the actuating device 
according to the invention in a representation corre- 
sponding to Fig. 1. 

[001 1] Fig. 4 shows a third embodiment of the actuating device 
according to the invention in a representation corre- 
sponding to Fig. 1. 

[0012] Fig. 5shows a fourth embodiment of the actuating device 


according to the invention in a representation corre- 
sponding to Fig. 1. 
Detaled Description 


[0013] The actuating devices 1 illustrated in Figs. 1 through 5 are 
hydraulic or pneumatic actuators which are integrated into 
a housing (not illustrated) of the transmission of motor 
vehicles. Such transmissions comprise a shifting part usu- 
ally in the form of shift forks that are actuated by the ac- 
tuators 1 in order to rotate or move the selector shaft for 
selecting a gutter and for selecting a gear. In the embodi- 
ment according to Figs. 1 and 2, the shift fork (not illus- 
trated) is connected to an intermediate member 2 of the 
actuator 1 that is axially movable by means of two pistons 
3, 4 in a cylinder housing 5. The housing 5 is comprised 
of light metal, preferably, aluminum, so that it has a rela- 
tively minimal weight. In the jacket 6 of the cylinder hous- 
ing 5 a through opening 7 for allowing passage of the 
shift fork into the housing 5 is provided, as is known in 
the art. At one end face the housing 5 is closed of by a 
disk-shaped lid or cover 8 that is secured by a securing 
ring 9 in its mounted position. The cover 8 rests with its 
edge against a radial annular shoulder 10 on the inner 
wall 12 of the housing 5. The securing ring 9 is secured in 


an annual groove 11 on the inner wall 12 of the housing 
5. 

[0014] The pistons 3, 4 are in the form of identical sleeves. They 
are comprised also of light metal, preferably, aluminum. 
In comparison to the cylinder housing 5 the pistons 3, 4 
have thick walls and are mounted on pin-shaped projec- 
tions 24, 25 of the intermediate member 2. The coaxially 
positioned projections 24, 25 project from a cylindrical 
center member 19 acting as an engagement member for 
the shift fork and provided for this purpose with a cen- 
trally positioned annular groove 20 to be engaged by the 
shift fork. The annular groove 20 is limited axially by a 
flange 22, 23, respectively. The flanges 22, 23 have an 
outer diameter that is slightly smaller than the inner di- 
ameter of the housing 5. The projections 24, 25 adjoin 
centrally the end faces 22', 23' of the flanges 22, 23 fac- 
ing away from one another. 

[0015] | n place of the annular groove 20, the center member 19 
can also have two or several flattened sections. 

[0016] The intermediate member 2 is a monolithic part and is 
comprised of wear-resistant material, preferably steel. 
The diameter of the projections 24, 25 is smaller than the 
inner diameter of the pistons 3, 4. In this way, the inter- 


mediate member 2 with its projections 24, 25 is posi- 
tioned with radial play within the pistons 3, 4. The pistons 
3, 4 and/or the intermediate member 2 must not be man- 
ufactured with narrow tolerances so that the actuator 1 
can be produced inexpensively. In Figs. 1 and 2, it is illus- 
trated that the axial openings 13, 14 of the pistons 3, 4 
are arranged off center. As a result of the described radial 
play, it is still ensured that the intermediate member 2 is 
entrained reliably by the pistons 3, 4. 
[0017] The outer diameter of the pistons 3, 4 is matched to the 
inner diameter of the housing 5 such that the pistons 3, 4 
are guided in the housing 5. The projections 24, 25 and 
the pistons 3, 4 are advantageously of the same length. 
The center member 19 is shorter than the pistons 3, 4; 
however, depending on the configuration and/or the ap- 
plication of the actuator 1, the center member 19 can be 
of the same length as the pistons 3, 4 or longer than the 
pistons 3, 4. 

[0018] pig. 1 shows the intermediate member 2 in a central posi- 
tion in which the center member 19 is positioned at the 
level of the through opening 7 of the housing 5. The axial 
length of the center member 19 corresponds in the illus- 
trated embodiment to the axial width of the through 


opening 7. 

[0019] | n the area between the pistons 3, 4 and the lid or cover 8 
as well as the oppositely positioned bottom 26 of the 
housing 5, a pressure chamber 41, 42 is provided, re- 
spectively, into which the pressure medium that can be oil 
or compressed air is introduced with valve control. The 
bores opening into the pressure chambers 41, 42 are not 
illustrated. 

[0020] | n the central position illustrated in Fig. 1, the pressure 

medium in both pressure chambers 41, 42 is pressurized. 
The surfaces of the pistons 3, 4 and of the projections 24, 

25 in the pressure chamber is 41, 42 that are loaded by 
the pressure medium are identical. The pistons 3, 4 rest 
under the pressure of the pressure medium against the 
annular end faces 22', 23' of the flanges 22, 23. When the 
intermediate member 2 is to be moved, the corresponding 
pressure chamber 41 or 42 is pressure-relieved so that 
the intermediate member 2 with the corresponding piston 
3 or 4 is moved in the desired direction to such an extent 
that the piston 3 or 4 will come to rest against the bottom 

26 or the cover 8 or that a stop position is reached within 
the transmission before the piston 3 or 4 has reached its 
stop position. 


[0021] pig. 2 shows the situation where the pressure chamber 42 
is pressure- relieved while the pressure medium in the 
pressure chamber 41 is still pressurized. In this way, the 
intermediate member 2 and the shift fork engaging it are 
moved. Relative to the through opening 7 of the housing 
5, the center member 19 is in such a position that the 
shift fork in this moved position of the intermediate 
member 2 cannot collide with the edge of the through 
opening 7. 

[0022] The size of the projections 24, 25 of the intermediate 

member 2, of the pistons 3, 4, and of the housing 5 is se- 
lected such that the projections 24, 25 relative to the in- 
termediate member 2 will not disengage the correspond- 
ing piston when the piston 3, 4 is moved to the maximum 
extent. In Fig. 2, the piston 3 rests against the bottom 26 
of the housing 5. The piston 3 is positioned at a radial 
spacing from the through opening 7 while the projection 
24 still engages the piston 3. 

[0023] with the described configuration it is ensured that the ac- 
tuator 1 has only a minimal weight because the cylinder 
housing 5 and the pistons 3, 4 are made of light metal. 
The intermediate member 2 that is preferably made of 
steel ensures proper force transmission onto the shift 


fork. Since the central member 19 of the intermediate 
member 2 has a hard and wear-resistant surface, the shift 
forks in the transmission can transmit great forces with- 
out this causing a premature wear of the contact surfaces 
between the shift fork and the central member 19. By 
means of the loose arrangement of the pistons 3, 4 on the 
intermediate member 2, the parts of the actuating device 
can align themselves relative to one another and assume 
an optimal position relative to one another. The individual 
parts can be produced inexpensively because no tight tol- 
erances must be observed when manufacturing them. 
Only the peripheral surfaces or running surfaces 27, 28 of 
the pistons 3, 4 must be precisely matched to the inner 
wall 12 of the cylinder housing 5 in order to keep leakage 
of the device 1 at a minimal level. The device parts, as a 
result of the described configuration, can be manufac- 
tured completely on a turning machine, joined and in- 
serted into the actuator housing 5. 
[0024] The configuration according to Fig. 3 differs from the 
afore described configuration only in that, on the one 
hand, the projections 24a and 25a of the intermediate 
member 2a are shorter than the projections 24, 25 and, 
on the other hand, in that the pistons 3a, 4a are cup- 


shaped. Accordingly, the projections 24a, 25a project into 
blind bores 30a, 31a of the pistons 3a, 4a. The pistons 
3a, 4a and the projections 24a, 25a have such a length 
that the projections cannot become disengaged from the 
pistons. Otherwise, the actuator la with its housing 5a is 
identical to the preceding embodiment. 
[0025] The embodiment according to Fig. 4 differs from that of 
Figs. 1 and 2 only in that seals 35, 36 are provided for 
avoiding leakage; the seals 35, 36 are formed as O-rings 
and are positioned in an annular groove 37, 38 of the 
projections 24, 25 of the pistons 3, 4, respectively. The 
annular grooves 37, 38 are positioned at a smaller spac- 
ing from the end faces 39, 40 of the projections 24, 25 
than from the neighboring flanges 22, 23 of the center 
member 19 of the intermediate member 2. In the 
mounted position, the annular seals 35, 36 are elastically 
deformed and rest sealingly against the inner wall 33, 34 
of the pistons 3, 4. The annular grooves can also be pro- 
vided on the inner wall of the pistons 3, 4. The embodi- 
ment according to Fig. 4 is used advantageously in situa- 
tions where noise should be kept at a minimum and where 
more stringent requirements are to be fulfilled with regard 
to leakage. 


[0026] The device lb according to Fig. 5 differs from the afore 

described embodiment in that the pistons 3b, 4b are con- 
figured as relatively narrow rings and in that the interme- 
diate member 2b has only short projections 24b, 25b but 
a relatively long center member 19b. The projections 24b, 
25b are significantly shorter than the center member 19b 
and project slightly past the pistons 3b, 4b. At the pro- 
jecting end, the projections 24b, 25b have an annular 
groove 15, 16 for receiving securing rings 17, 18, respec- 
tively; the pistons 3b, 4b are axially secured on the pro- 
jections 24b, 25b by means of the securing rings 17, 18. 
The pistons 3b, 4b rest against the flanges 22b, 23b of 
the intermediate member 2b. The securing rings 17, 18 
ensure that the projections 24b, 25b will not become dis- 
engaged from the pistons 3b, 4b. 

[0027] The annular groove 20b of the center member 19b has 

approximately the same size as the in the above described 
embodiments. The flanges 22b, 23b are however signifi- 
cantly wider than in the other embodiments. The annular 
groove 20b is thus axially narrower than the flanges 22b, 
23b. The through opening 7b of the housing 5b for the 
shift fork is axially wider than in the above described em- 
bodiments so that the shift fork, despite the wide flanges 


22b, 23b, can project unimpededly through the through 
opening 7b of the housing 5b in any position of the inter- 
mediate member 2b. The intermediate member 2b is so 
long that the pistons 3b, 4b in any axial position of the 
intermediate member 2b rest against the inner wall 12b of 
the housing 5b and will not reach the area of the through 
opening 7b. Otherwise, the embodiment of Fig. 5 is iden- 
tical to and operates in the same way as the preceding 
embodiments. 

[0028] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 


